Monte Carlo calculations of the dose distribution around a commercial gynecologic tandem applicator.
Dose rate distributions around Fletcher Suit Delclos (FSD) tandem applicators used for intracavitary brachytherapy are usually calculated by assuming each source is a point source and summing the contributions from each of the sources. Consequently, interpellet attenuation and scattering are ignored. Additional error may be introduced because the applicator walls and tip screw are not considered. The focus of this study was a Monte Carlo simulation of a Selectron tandem, verification of the calculations, and presentation of the implications of the point-source approximation for treatment planning. MCNPX 2.4.k was used to calculate dose rate distributions around straight and curved tandems. The Monte Carlo calculations were verified with radiochromic film. MCNPX calculated dose to within +/-2% or +/-2 mm for 97% of the points on the film parallel to the long axis and 98% on a film perpendicular to the long axis of the straight portion of the tandem. The point source approximation overestimated dose by as much as 33% superior to the tip of the tandem as compared to MCNPX. The point source approximation overestimated dose when photons passed through multiple pellets by as much as 18% as compared to MCNPX. Laterally, the dose distribution was not affected greatly. Interpellet attenuation was a dominant factor in determining the distribution along the length of the pellet train. MCNPX calculated doses accurately when the pellets and applicator walls were included in the geometry. The point source approximation is adequate lateral to the tandem. The point source approximation does not calculate dose accurately superior to the tandem or when photons pass through multiple pellets.